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"^3 (57) Abstract: An electrochemical machining method and an electrochemical machining device, capable of restricting a change in 
the electrical conductivity of a fluid due to a contaminant such as a product made by electrochemical machining and maintaining a 
good flattening action. The electrochemical machining device comprises a machining electrode (42) freely accessible to a substrate 
^ (W), a feed electrode (44) for feeding electricity to the substrate (W), a retaining unit (22) for retaining the substrate (W), a power 
rH supply (26) for applying voltage between the machining electrode (42) and the feed electrode (44), a fluid supply unit (50) for 
^ supplying a fluid to between the substrate (W) and at least one of the machining electrode (42) and the feed electrode (44), a sensor 
® (80) for measuring the electrical conductivity of a fluid, and a control unit (84) for changing machining conditions based on the 
conductivity measured by the sensor (80). 
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4 4 ©±i5tera\ inxmn 1 4 2Rxmwm& 144 ^>*®^— ft^n 5 m&<D 

^ty»l4 6 (ia8^*5V^r±l2l^:T) a s #<9£Ht£>;ixTV>5„ iDIl 
mi 4 4 4lt *y 4 8 UTAni/ll«85 1 2 

G\Z&m&flX\^Z> 0 *Hlfc^»T?f±, tomUl 4 2|j:ilDIffllIl 2 6 <D|& 

* & 5 a>\ ^px^^mx-^t/v 5: = ? i/ y 3 ^x*& r± % mmm 
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12 4 (D^PXma 1 4 2^«li 14 4 C0_bS« «9 tttt b*Lfc-Y 

>-£*&^ (4l7y^-)AS) %fi»bfct<Z>T?a>5^ ll^Si4T^^->^ 
0 ^ mtSI^^I^ 9 0 %<Dtf V*U7j >m<D^mm\^ y MZMtt bfc«^ 

%o ^7 7 hfi-£ Srfr 5 fcfctett, MxL{^T^y^ x **^y/n» 
j/y^/K M^^^l^V^/^^^ hy »7A, * p n^^/l-X^I/^CD 
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ffjt-rs (mm®;) ^tx-, mm^^^m^^, m^y^-tmit^ 
vN^^7b^x'#§ 0 -75, ^(DmcD^mm^it, ^y-^-^m^. t 

r^^clt,m (yj», *^*L #041) SrfiRAt (llfJRfiW) t5it^ 7^7J/V- 



WO 2004/041467 



PCT/JP2003/009145 



25 

0 8 ^^-f<t 0 ^> ttffiffi 1 2 4<D±;fc1Cte % 12 4 ©S^mt&o-C 

ffiTk-'&mfflfctZZOffifc&nMUl 2 4 0_h®{C#^j^i-S^icOl!t*j-p 15 0a 
3rW LT*5 9 , tt«{F|S 12 4 ^^tK^MtK^ ^©afr*#y^5«7K#M&«P«r 
*J$LT^5„ r.r-e> Ifokte, M 1 0 /z S/cmWTW7kf 

mfcju*.mm&<oftt> 9 ctfl^ift 5 0 0 # s/ C mTOt^ 

#5 B iOljltiLtft, 0!I?lfcf, NaCl^Na 2 S0 4 f©M, HC 1 

MW5 00 M S/cm£iT> ^U<ii5 0/tS/cmOT> JSfc*?* 
^7k^#®«^J«r^Pi-S r t T\ &Ew t 14 6 a> JSWof * 
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^Tx £?*L< f*5 0 m S/cmeiT, I(^*L<tt2 tf S/cmTOII 
^©•flB&BX&frSfc, *nX&T&fc##^ (#^^£m#0 14 

>£#M£l 4 6&f?£?-5S£*Bl 5 2 -Hix. T&tK £<Df?£SPl 5 2tit) 
S^W^^pX^Xf^PX^fd-r ^Efclfcfl: 14 6 rt-C, _Li& Lfc§£ 

HI 9 i7 ©«^PX^« 1 1 4 ©H^gR 1 5 2 &«^l$te^«E»f®0t? 
BlQ^tJ:^^ #£gfll5 2te, ±TWi^mfa^7k¥-jjmzmWi&l£ 

5 R^<£fteS^t#£B 158h fttkmm 15 6 S.^mH§|5 12 4 fcSSB!$ 

T-^l 5 4fi, mmm^-^ l 6 2te»|g;*ftfc8MHittil 6 4<D±mz&V) 

Z(DMW}$&1 6 4(1 ±T^lcjit^5^— /w^aci 6 6\,cmi{g£ftXte<9 s # 
— /WaC 16 6 (2l5i^$tLfe±Tlllffi^— * 16 8 <DmmzftoXT—J» 15 4 
£ £ ^--hTSbl-So -©<t5l^ T— i» l 5 4iZ±TW}Rtf7k¥j7fafcffimtS 
mkteoX&V, ^ttKmi 5 8li7-Al 5 4i-fri:*oTJ:TiS 
t**¥#faK:»l&^fB£fcoT^5„ ft:ib\ ^SlUlll 6 4klx7S/J> ^4:361* 
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9, r^DfllfPl 5 8 aO±iiWj:RitOS4til 5 6&fim£tlX^Z 0 Dfl 
$151 5 8 a©T*MDj»f4Hlffll 7 0 K: J: B B!*£j|xt*s»K £*Un.fc!? % Wtk 

mm&w&i 5 8©rt«pn:PHsi 7 oxmrn^titcm^i 7 2^^$tb-cv>5 0 
mz.&m'tz>m#mma 1 5 8 b t«i*#tHp 1 5 8 c & : tirvetvm&£tix& 

9 , lOft^n 15 8b fc^^ttJP SfEfr^lf 174 ir^ft 

#ttswi 7 etc-ett-^tLgsife^n-cv^s. o(*y$mfci 4 6cd^r#^^ % 

M^f 1 7 4d*e>«EBSl 7 2rtHl«E^ tm&tStl, i«l 7 2|*J 

^£tu ffi^p 124 ^>*pxmn 142 ^t^^ffis^g 144 fit* y y ^ y ^ 1 

7 8 (H|7#{$) HLTl4ffitil 6 OO^t® Witfii) fc&jift 
£*l5„ 7-A15 4*T»$*5rtlCj:ot N S^®^^§P 1 5 8 <75Rf^ 
17 0 Srtott^ 1 4 2JBCtmnMM 14 4 _htf>^ ^-^^mfr 14 6 £>3t® (± 
35) tegSttXttiEigS^ S£/BMCl 6 0iaotS41il 5 6 £;bnX«fli 
14 2 Xt^jjS&MWffi 144i ©^tc«JE«r^Pi-5 £ > A iris^iWfc 14 6 td# 

IW^l 7 0 LT> ff4$tl5^^y$^l 4 6 tWlt4 

4 e t ^x%^*>-&mm&mi-%j*t/&mfc&mmi-z>m&iz 
in 7 o £ LT*^^^3fessr^ri-*^^-^2Sdfefr«:ttfflL, mi»i 
2 ACD^jr^zmw-i 46 1 \^xT-*i/&m&*^%4*i/3mw.&$im-t 
zwr&w*, mm 1 7 o t \^xT~*>&&m&mir2>s( *>&m&&&mirz> 0 
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-r^-v<D^ib©^f L^feRHffii 7 o if|±«an 5 6 b<Dm 

Ir^tlS^l 7 2 FW£>$Jfisft al-^t-^tf) ^fi^tuS^ 

m 5 6 k<Dm&ffitizmmm£.&tiZ'{*i>'&&fci a 6iiijtoiAi-5ci 

^V^i&ffcl 4 6^6>^*$tb5'f ^^ORjtfeii: J: 0 H^tSXfW^O^ 
SEfr«r«teB&l 7 2frmmirZZ.i:X\ i©^o«t?:TlfT#4Slil 5 2 

r. n x\ El 7 tei^f-j; 5 fc, m^gp 124 fcteu Iiw^j£§i;#ftt5$* 

tl8 0tt, ^-^H 8 2&$>LX^ ta:i^fl^ffltti-£ffiMl 8 4 (Cggft 

TAaX^ffiSr«!l«i-T?#SJ:5fc*o-CV>-5 0 0H*.Mf, fffl#|f|S 1 8 4 -fe^iM 
8 0 &c J; 9 ^££-ftfc®^#£te:g^i,>T, ffcfcfclty' X/P 15 0 ©Pfttfq 1 
5 0a *^i!ttt-rS^<©«fEfit:$IJ^bfe 9 % ??£gp 152 Ojg»^^JhSrff 
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o^-fey h u z<Dp±-y hfab lfctDmmwzmmntfv h 1 1 .6 -e& 9 m-r 0 

1 1 4 «iH1-£ 0 

t-j* 1 2 o *mmis^Tmmw*i%ftLfcmm{%wi® 122 ^imsB 1 2 4 <z> 

12 2 &TP$ £i§r, - ©S«ft«rtflS 1 2 2 T««p Lfc2&IKW&«ffi*B 1 2 
4 1 4 6 OtBfcittXtti£g^5„ wOJRflg-C, *^E— ^ 

i4 0Wtti»i 2 4*0te$*5i:i:tte, g^ffi^-^i 3 6 £ R 

wusxmmtmi 2 2&xfimm*m&is^ mcwtmmi 2 4t*mn 

tt«si 2 4b<Dm\zmtemm**m*tr&. ^u, mtii 2 ate* 
vmummi 4 2 ^itii4 4 t©n»c3f3eo«BESr^inu >f 

m) 1 4 2fc33\,^xmmw<Dmmv>i&nftm mme) (Dmrn^a^n ?„ 

|^**PX^fTfc>tT,5o 

Wflfc&DI^TfK ^PXfflm^ 12 6 ©flDXttfig 1 4 22fclfif&««ffi 1 4 4 £ O 
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mm*w 5 > nmi® i 2 4 &&&&&&& 122 oiate^jk**, i^st, 

3£««i^B 12 2 £Jb#£i£- N T— A 1 2 0 *Mft**T»sKW*«a&naRy h 

«#p*pxigiB-e»i % mffiw<Dnm&i 2 4^<Dmmxi*i&mni:±Tmm^— * 

ttttzft&mmnMtffivx^fo^, cMpm^tt, — ^20- 

50k p &m&<D& i EE.t}x~wfc$:wmmz.w w^m-cv^s, ^ms^om^ 

ADXSSS-Ctt* Mx.^ 2 0 k P a ^T«t^ 14 6 SrStSW^C 

»«S**Lrf J; < , 1 0 k P a WT©JBE^t»t>-H>Rfe**px«l*^#e>tL5o 

So £©J: 5 #*Jfc7BtBT?W: % ±56LfctJ/fi8 0fcJ;ott* 

©«t^?r^£ &~?»^Jf) U S!l^$tLfc«^i»fttS^v>TAPX 

*^j6^«8T»tt^ Mt«5 o o m s/c mTOi^i*, y-mbwmz. 

f^&#*fcV^^/V£bTtS^LTV>5 0 1-fcfc>*>* Ell lKzfcWC, ^1© 
gBH£A 500/fS/c mOTO««f±t»fiifl!©il 
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t tT 2 ix S/cm&iS^LTl^,, 

WW 1 8 4-T?te, ^^ttfc^^«^^^_h|HB|jgc ( 2 n S/ c m) 
C (2mS/chi) TO'^b#tt^c^S^^^^v^l/-</HC 

a'J^$ttfcmM^^||fitc (2 n S/cm) <fc tJ 
ftJWBl 8 4t££9#nX^#«H£;ft<5 (*^y:/2) 0 Mi 8 

14 6 ^S^w^offio^oftM^^^pu^^^^ Mzklttty X/n 

B (5 0 W S/cm) <t <9 1 b^#V^^^^|£|j|ff$n^ (Xt^:/3) 0 $J)££ 
tbfcm^fe^^^B (5 0 /z S/cm) WTT&^^tz:« N ^^#14^ 
^^^L^VM^-<;Wcfo5i:tT, ^^^*®^PX^ttl 140il^«^ 
-T5o — ^ ftO^frfcS^S^^IiafiSB (5 0 m S/cm) £9&*#Vvt§ 

4) , 0JW1 8 4^,t!9S^PX^#^3g$tL5 U^s/^5) „ 

ttim^mmtmmA (soo^s/cmjiQ l ^>±^v^^^sifs|J^$t^5 (* 

iry^e) 0 $!^£*LfcS^#j£^{nrA (5 0 0/z S/cm) &>TX3bZ>m 
gl 1 4 0®j££i®$H-5 0 SiJ^ftfcm^fc^asgiffiA (500 M s 
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^(Dm^mm^mmmmm^^^u^;^ ^ u< o o # s/ 

cm^T> i!30*L<f±5OMS/cm^T> b< 2 ^ S/ c 

Ttai^-T^r ir^x^So LfcriSoT, «^PXte: £ V) £Cfc#PX£/&^-W 
^-^^#1^^)^^ ^m-C SSJMtffflfc if <W»5frc J:§lH:(Di^iS^ 

yZf2Jt\*.**?yzf5\z.#>^X, ADX^#^3£-f-5ft*?U^ B£gffl 5 2& 
•fcSte. 1 5 2 ^iot-f ty^* i 4 6 ^#itn«, -Y^Seifeft: 

1 4 6<Dmmx\t^(D^mm^^u t^mt LT-fty^i 4 6 tmm 

S^S^*3V>T^, £f\ S£SB1 5 2(D7^1 5 4&gtfr£iirT|?£g|S 

15 2 12 4 <0±3j\Z.mh£-&* J5fc:S&«P 15 2 £TP££i2:T, W± 
gfl 1 5 2 (DRIII 17 0 ©TI^ m@§P 12 4 <D±M<D-( 14 6 <£>_L 

®K:iiESjxf±g5tt$*s 0 ^<D^mx\ wtkmmi 5 6c»^sii 60©- 

Jj<DWm SrSH*U APXm^l 4 2TOtlil4 4«<?? 

m (0ii*.fi»te) srgsttbT^ s^m^i 5 6 tnmi 42, 144 b<om\z. 
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1 1 h fc^ 15 8 17 2 f*Hc$j 

#£tfe$&-r5 0 -tUdio-C, RfUl 7 0 ^S^gpi 2 4 i:OF B 1^7K^^^ 

TK^fcbT, s^i-s-r^-^^i 4 6 &mfrxi%mm7k<p 

i 7 2ft*-ijmz.ffinTffimmn 1 5 s c^^^sp^tti-rs 

-B£LfcJ;5^ N S^lil5 6ii v ^ty^i4 6 (WRSM170) 

17 0) £ UT^^^-^m^^ffibfc^tc:^ W&MMl 5 6« t> 
«H1 42, 1 4 4tfSfi§Hi:&<9, 4 6 (^PSIil70) £L 

xT^^m^mmvtcm^n, n±mmi 5 easgwfi-c, 11142, 

HHSl7 0«railS*T«B»i7 2KU»# % :«17 2|;|H^ 
*l4 6©»fe*ff5. ^^Iftl4 6iLX^ft^M 

1 4 6 left 0 &S*lfcT=*-:^HM6 i 7 o LT^S§ 1 7 2 ©ft 

SP^ttbT," -Y^5aAfrl4 6*5Wfe§Jx5 0 

S^S^Tm, If&JBmjRl 6 0 4 2, 1 4 4&OT±«ffil 5 6 

^MAWMMIU 5 2fc±#;gc*fc«, Mfls l 2 4 OIK* 

i 2 2-e^*rss^gw©^i:^o2^±i^:^oTv^50T^ m&cw&mmimj: 
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<fc9#f£L<te:5 On S/cmMT. U< }32 n S / c mSXTlzMFf-f- 

r^^a^T'fe§^ N iHtUilC^^iOflgU (!H3tf>[M4 4) {crcD 

®ia-efes 0 *mmMn\^rtz>mMto-xmw2 1 4^^-01 ®n§B2 2 4 

KWtfttZ-i Jn/lZWkfcl 46 t UT*^^m#:^fflL s *PX«H 1 4 
2<Z)^B£a5&e^{£®-f S^V^ffc (^^^gMfc) 14 6^^ 
LTVn^o *PXm^ 14 2 2 2 4 KHgtffc 

2 24 artic, '&mmm 144 fi®ngi5 224 toRttfcoflifB 2 2 4 b 1*1^ 

tl^tlffi&m-CV^o ^^PXma 14 2 &ii&£p[KIg& 2 24 a(t 
1 4 4 &&&&mn 2 2 4b <fc!9$£<&oT*5«9, ^Kl?ttgB2 5 2^Wb 
*LTV^ 0 ft*^ #2i»^T*te N *PX«Ml 2 e^^^^^-c^t^^ 
#PXm@l 4 2tfS??£m^£5&te-CV^ 0 

[U 1 4 te, EI 1 3 ^i-«^PX^g(^MS[5(Dte^|ll-efe5o 014 ^-Tcfc 
5 fc* 2 5 211 M«P 2 2 4 a (DM UV&*&m+ Z>m&.2 7 0^f LT*3 

«9, r.m-J;i9 % ?JPXS*ll 4 2tmM2 7 0 £ (D^-RHI 2 7 0 T'EII $tLfc 
7 2^/#£tbTV^ 0 vl(DRSM2 7 0H Lfcff! 1 <DmMMmfc& 
ttSRIMl 7 0i|^^, ^$ttS-T^^m#:i 4 6^bl^*$tta^FM#l 
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^t^»OMt*5ri:^<, W^ffii2 7 0tiDX«Sll 4 2tO|W 

£fc, ®»2 2 4|Ift 7X¥ : ^^MtJ ? Tmaia5 2 2 2 <7^frM|T«§ 2 
7 2m5S5ii-S«Kfl:#^P 2 24ci:, »2 7 2<Dft-m$mfrt,7k¥-J?fafcm 

x*Tnmi$2 2 4<Dftmi$mx-mn-rz>m&wmn 224 d^^enm^^ti 

«**2 7 4 ^Utffi^|lif^tH^««m«2 7 8 ttgBRS 
*LTV^ 0 ^t^Ml4 60S^fj: N ifcfrifefcn 2 2 4c^P,j(EB2 7 

*K&2 7 2©rt«J«r»fcUTtt«frrtK:JDXmil 4 2 jftjg 

272 *—j3mzffitixm#$mn 224 dd^is^sij^tti^ns £ 5 fc* 
M2 7 o^aiib^^^^^o^n^^^mt-STt^otjOTfeSo 

fb^*^bfcv^fl:Tfc*£.*##*LV\ 1 ttfttftzftg (Sim 

ttt>b<tt^*tt©-fk;^ (2&£/&#j) «$tiTRIi2 7 0t#ft5r 
#^067£IB-Ctt, HI 1 4(^tJ;5^ @^$|3 2 2 4<D*t*£M\z-KmK 

2 2 5«^T|5!J, rCDMii?L2 2 5 te s 1 4 0<D*p&Bft& 

mxfizm#m&8 280^ bx, ^tK, * «9 0* b < ttte*fak3to*#;tmxffl 
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mmikmntojimmm^ r (Dnrnn 2 2 5 &m i^xmm^ 22 a <D±m^mm 
14 6 ti^c-r^-v^^^^-i-^^^-v^m^ i-^^-^^^^m^^ 

. JBLTV^o ^ntcj;^ -fsj-^&te Cfr^^&ft;) l4 6A»bfflfc>f* 
XDttMBt M*Z*$mm 2 7 0*»il** % StK2 7 2rtSr«IHS^mffl 

015it Hll 4©m^DX^gOW^|fP2 5 2©S«P*t*:igtffc5 0 El 5 

-Y/WA^tf)^ ^-^m^b^5^®^2 7 0 a^ 4 Jr>#&&M<D±% t£j 
ty$^b*5lffil 2 7 0b t^e>^S 2lf LTV^S, 

»»2 7 2<Drt§RtC^ PSH2 7 0mi^t5^2 8 4 £gBR 
LTV^o i©J«f*2 8 4<Dgffj£(OfS:g^|«ii?L2 8 4 a^^$^ Tv ^ 0 

^fe^5S®l2 7 0b Sr^LT, R^it 2 7 0<£#:£: LTO^ty^If I?: 
U^t>RBS2 7 ojc#^«f^T, lnx©KH:BHe2 7 0k:aito 
JBE;fr#JDfro-crag2 7 o*s»|RUTb*5 r t*B5Jfc-t-aifc^T?#5. 

^*^2fl5tfe^fc*5*®e2 7 0 a UTii, mm 2 7 2^^oT^tb-5 

2 7 0 ^^jffS^ 2 8 4 ^(t5 r i ia 5, «KK2 7 2Sr«[ 

0i6«:, la i 3 ©m^nx^g^s^ 252 (Dmrnm^-t m^u±mx 
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M»&ftSI)ktt®IUfflE2 7 0 c*flkOf*W N £©I?SM£|2 7 0 c^«9#Jtfe 
PBH2 7 0&, ^2 7 2rtfcEtLfcS«fflc2 8 4tJ}$U't)©tfc5. £ 

©i5^Btt2 7 8 4Tf^d*i-«ri*2:J:5,Ri«2 7 0i: lt, 

r^T% XHH*2 8 4in±&$k<DnmH2 8 4 a a5^j££;fLT1^.5 0 ^ftMJ; 

ffi^©^X&W#*©^ffite;EoTffi|g! 2 7 0 o^®&cjg$rr5 i 5 r. 
t*S"T?#S 0 Ell 6fc^M-Ctt, S?®Jf 2 7 0 a i:RiiiJ^2 7 0 c £ (D 2 
Jftfc £ 19 M£©«6£aS3&#§*l, 2 7 0 a tPg^2 7 0 c^ 

V^^-^«tLT Life o 7t#3iC t^mffi W^^px^W^atLttJ^V> 

m&2 7 2iz.r^^xmti^mmmmm^^>^(D^f^\iT.m7!)m^^t.tixm 

St 2 7 0*m±£fr, rttlJlJ;«9, -*nX««l 4 2(D^Sa^SoTV>aPS^2 7 
2 7 0 b^^^ftrfc^TV^CDte, ««tft;^fl«J^Jgtt % #14, -f^S: 

**s, 3mfc2 8 4^r, *nx««i 4 2 1 mtt a mmt^m^m^mmm 

^EtM*. T*^ttiffl*K#:^ % BP*>S®Jf 2 7 0 bKl»o-C|teJC36S % iJfSB£2 7 21: 
T\ t>M^f)^SS®l2 7 Oat tttt, »2 7 2|:fiotS^5 
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^ r. x\ m 1 3 fcyjkirx ? k> *mt&j&i&<onM& 224 Jtoxma 1 4 
2 t^ttii 4 4 ^©w^^fciasraiifebT, ^2 7 2^e>o«smffl«E^o 

te«rffl»^affl«Pl 8 4fcg8R$nT*5«5, fMffiftl 8 4H:-fei/t2 8 6^J: 

2 7 o&m&vxffi&2 7 2*ffifrz§mmmmwmmtixMj:&Miz.mti 
mmmm i44t ©w©ffitftit -^t\ »2 7 2 ^amas^s- l/c 

fWMiPXi^jctt, Aqxm« 1 4 2 1 4 4 £ ©MJc*nxffl«W 1 2 6 

a*&jffi£<BWEE«:Btirai-3 1 £ fcfc, 14 0 Sri21f)LT««2 2 4 

SrlHlflB£"£5£ fcfcK:, Steffi^-* l 3 6 LT&K«#*P 1 2 2Rtfg 
«W*ISteS-«\ S^Wi:«1lgp2 2 4<i:?rta*fSl!j$^:5o HilTL 2 2 5 £i§ 
CT, m®§P2 2 4©™d^R«fti«P2 2 4 0±®^«^KXtt3®W7K^«)ADX 

ffl«#«r«i&u #px®@ 1 4 2Rxffemmmi 4 4 i:s^wt©Fi«, @ 

m?K 5 0 0 M S/c m^T©WX(iDH^ifct 0 ^tliaot, 

lBHl^riBIK6^©«#iBXS:ff5- HfiTkXfijg^TK^^PXffiUfg^ 
dM* ^Sfcifefl: 1 4 6Wrt§p^r^5«t ZZkX, %hm<D «fcl^®fl?;bPXiSr 

tfV&lfcflc 14 6 ©Sdk^pfctts ifiSffclfcjS&n 2 2 4 c £ri§ CT, 2 5 

mm 2 7 2 toK&mmmftttmit i^xmm^^unwm 142 - 
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2 2 4 dfrb^tejftffi-ra J; ifUCioT, ^tyjifrl4 6^ 

ffl 4 2^[rJ^T^»$* n M2 7 0&iIii£*T«fcB&2 7 2te9f# % roi 
i&2 7 2^KjLfc^^-^^-(D^S&2 7 2)ft\Z.jjMfctsMm\timmW<Dmft-Q 

nfc*^-^-^IW«2 7 0£rjfijiLT«KI&2 7 2©rt»»a^»U T-*ls3m 

0£iiiILT3fE8§2 7 2^^^SjLT, -Y^^frl 4 6as#£$*L5„ 
rr-e, ±3£LfcJ: m&2 7 Ob It, 1 4 

^He^ro^^ty^Wi MX-is&mm 2 7 otiotM 
tLSr<t^^ihLT, m»«^7^1«ini-5ii:SrB&ihU La>fcBfg2 7 o £:*R 
Xttfel 4 2 (?fc#*<D>f ©-Ytf-^Xife 

5rtm5, Xte, ^i2 7 0WDI«^14 2i<7;f^ > ttft&iffA (& 
«*) tim<frU*^?m&l 4 6^t>^*$Ji5>ftVi«£J;r)^ 

^srrtfTSfegi3 2 5 2(Dmmn.jj*'j>tj:<toz_ s ^-h^mm^^>t(D^ 

£ ftttMVkcDik&m (2!k±j&m ASRSS2 7 o tc#*LTiPX«tti 

4 2 1 mmmm H4t o^©i^^tik u fflflwBje t # s r. t 

±i£bfcj; ?tc s #38g)3K:.fc*Uf % «tWnx^X«:««PApx^(7)Anx#a§t^ 
«^PX4 l X«m^PX^(DApi#ffi^tf3 0^om^#^Sr«iJ^ L, 
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tt, ^m^<Z5 77^3 10 #8dJDl4& jfe 5 „ #*4-«/hlR3 
3 1 OaCli, ^rJRKOOy^^SitJf+^fctbSo MFP3 1 

^T^r|p]^> a*o, 7K 3 Pt*S«fc5^77^3 1 0 5{5iWH5 

Mmjl!mZtl1t&i3 3 1 2£ x r<DS^3 1 2<D±M\Z.WLWiSfrtz.2^<DlB 

nmm3 03^ 77^3 1 ofcmmtz-jyi'wm (Mzmmm) 302^ 

*px«<13 0 3 t^7^mM3 0 2 b<om\^'Vv*nfr*^M1r%1tt><Ds<4 

-71S3 1 5 fc<Hlt;i-CVN5 0 g£3 1 2f»4f 3 1 1 ©JfiESBteBBB StbT*5 
•9 s 3 1 22fctWHH«ffi3 0 3 iffs 1 1 fcjfff? £ ftfcifcft: 3 0 6 

#*pxm^3 o 3<D±MKfe, 4*^&mfc3 o 5is-etb-en*9ft»tfettT 

*5«3, me>^^^3 05^ ^(aoTM^fe77^3 1 
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QKDU7.tr y h§R3 1 0 a t &KWZ.ttlK-tZ> £ 5 fcfcoTV>a, *PX«i 3 0 

>-^3 1 Ott7*7'>«ffi3 0 2XtTO»3 1 3^tWJlf-7ii3 15© 
BMft^&ftrtE&jfcSftTV^. &*3 % 7*9'>ttffi3 0 2^77^3 1 0 Kit 
«««**5iWH:ft<, fllfcfi* «JW^KSW»»i:Sr5i*&-r5V^7h (HI 
tjHJtT) ^7*7^3 0 2fcfl!tBf'fr«\ ->t7 h&UWHBS:^ U77 ^ 

*t\ *4 ^-^WMS l 5©^^ y^-SrAtLT, Aqx«ffi3 o SOffiStmW 
Lt 5 0 0 mA/ c m 2 ^5 J; 9 t fflTJlI^^L, £G>lO£«i« (CC) |C 

is^i-s 0 *lt, zf^^wm^ o 2 ^ipxmn3 o 3 b<om\^vv^ms.^ 

^iiroo, ZWoT7 7 ^3 1 0&T:£te£»£ii\ #PXmil3 0 3 fclfc 
«9#tt^nfc-Y^-^m#:3 0 5K^f^<5r5/ h§P3 1 0 a *rgHtt£ii:3 0 
y b1®3 1 0 a (77^3 1 0) ti*4*l'&&#:3 0 5 tc&tt LfcR&&T?«*p 
*PX*SWM^tt, h$P3 1 0a©Ii«t-5„ ^PXH^te, ^fX^r 

5»CbTJnX**L*:^^ry hg|3 3 1 0 a fcte|£ffitfc±tf2Sii bf 

Jt^K#>^S^PX^mfc«toT*PX$^Lfc7 7>'^3 1 Otitlll 77V 
^3 1 0^LT^$tLfegBW©rt^co^tt%^(j:*i^i-5r b&-V£Z> 0 

£fc N #3feM0BJ»-cw\ ^7X%^fflLTv^s^ife, Wjsat&TSbnxi-sr. 
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* u v n t n mm t mm x& s , 

TfWB'X.m (77^) 3 1 0«{£ (*foK) 3 0 6^100, *DX«1M3 

o 3 t%&m.mM3 o 2 ^©fflte'V^MffiasEjjnsftSo * ^-ev^^/^m/£ 

irfis ii^©m^b^^-CfflV>^tb533t^^E^m^ (DC) 
Jl»!WtJ:aE»i-5«ffi («#) Sr*!*-r5o 

&<fcV\ £fc, If^f llC^^tlt^S 5 0/6 0 H z <D^iI^, ^ 

&W£m&&hz>b%x.btiz>o 7km, mm, &&<Dtoti7Pm&b\*xnm&]£ 

£ #til4tJRas^-rS«»SJESH:»COai t» Xh% 0 

Me -> Me n+ + n e" (1) 

±ia (i) <DRi&tt.mfc*xmzz>izit>, 7k&mt4mi.x&m*3&£.'rzT 

H 2 0 -> l/20 2 + 2H + + 2e" (2) 
±15 (2) <0KJfttt&JR<o*ffi-T?jgr. !K ^JRK:EO«ifcSr#^LTV'«5M % o 

* ^^m^mmttj:^x^^m^mmm<D^j^x±mmi^mn't^o ±m 

(2) ^sjifffsts mmfe&m<Dmm±<DW7gmz3o\,-*xnmz.m%:L, 
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Xte±< &bfrlt£\,\ 

fr-h&m-ktmzz. *mAxn, ^/^m&^mn-t^^tic^^x, ^<dwi 
^zmn, E«<4ofc o -^ t&<DmmojEm&<DK°-*xn&i*L^&m<Dmm 

ufc^ *mft*p izmfrTmm&£h?L % r t #-o# s h ^wrx^ 

ztx\ &m(DmmfcttM^x\,^n.m (mm) &m-tz.ktfx%z> 0 -rt^-h^ 
&m<Dmmz&\,^xzijfoj£ l (2) (DMR^m^ ^tLT#4t5^i 

So 



WO 2004/041467 



PCT/JP2003/009145 



44 

h^$s, trust, ^^y^»«sa$«ffl*n*. eusamhisd^ * 
^mj^m^m^<^mR(Dyv^mm<om^'rmx*ih?> 0 mi 8 as. 
1 8 b ^-r^su xriig 1 8 cs^i 1 8 d t^-r^-r i/mwt. l < 

^*®£E<DiESft(D:r;*~- T^fitn, 1 0%^9 7%£T-<D$&|S^c$>;s 
wi^*U\ ^r-C, t*^—^ j it (d) /^^MiE 1 t> (DIE 

D = Tp/T totXIOO (3) 
(T p ; /Vlsxm, T t o t ; MM) 

^M<&«9, ««Winxi*<oapxu-has3B<*«. zotcib, mMtontf^T-t 

fclBWCUSsSo ^tE®7a- 7VJfcra:> 0*U<tti 

0~8 0%-efc«9, Sfefc0*b<t±l 0~5 0%m 
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monmm&n. o. i (ioomA)~iooA/ C m^ra5i^« 

m 2 *Itfc5i:, »JX^3 l 0<z>®5?S/& (±15 (1) <D%Ofc) J;»5t>, 
fife^K^ (JtfB (2) (DS^) tf^fclfticjgr 9> Sfc*^<38^t-5„ z&m 

1 0 OmA/cm 2 aJ:©iS^tMiut§ ^ (gfe$) ©3&£tfJ 

«rtW$tl5o ^©iStt, 1 0<Z)^®^<D7K^^^»J^ig^7fe5 

tfy h<©*£##ffl£*L3. Sbt*jfeO«^b^5i % 10 0m 
A/ / cm 2 ^T*fc^«t,m^nX%troTV>^^#^^!jpX#»3 1 0O*©*S$P 
#WKlflMfc£*U *DX*r*^JR*BK:^tt^*abTL*5. 10 0mA/c 
m 2 ^±om^Sram^^^r WIIIJ3 1 0 ©iDIlw^tloT 
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r © j; 5 *mmmm?n, n&fajo#<D&i£. ^mmmm*. 

0.5 — 5 OA/cm 2 T?fci9 % £bfc03;L< teO. 8~2 0A/cm 2 ffc5 o 

^^«BE0 1«»ifc*sv^jEflWai:jfe5l^|Hl«: % 5 0 w s 
~7s-efe§ 0 i-Jfefc*,^ Ull 8AHH1 8D^t^fiTptt, 50/ts 

mn&SOu safest, ^^mjESriS^fcT^ni-Sr^SrTt^U 

#p*dx-cw n &m (®$px%) ©^s^s ^aafcft^teferta*** 

^^SffiSr^D-fS^ft, ®E©lJ^$ (11M^A<) m*JV>TJE« 

© l -iNf^/ufcfc «9 ©IE«^^m^-raB#^^ 7 s 1 £ ^ J: 5 , tt* 

ffi0 1^^^D©iE«ffii:*5l^WSr5 Oit s~7 smiitit), ft 
*px#j3 l 0<D;&nxtf5;*A-Xfc:jtf?u a>o^|fc(&fcv>*mfc±tfflnitfSi>rsB 

~lsl«f5ri:W*t<, $^5 0 0/!s£JU:, 5 0 0ms^ ^ 
£L<te3 0 Oms&T, Hte#*u<tti 0 OmsOT^«i^Pi-Sr k&fifM 
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^mmmmxit, wmxm 310 t^^^mw-s 0 5 t^mzMfcz 0 6 £ 

1 o^pxasfT^So *mmuiz*stfz>mft3 0 e 

ffwPPXRt^/jpxw- h OjpxjgaF) &±tffcv^£tew:, #djpx#r G&«) 

han&s&ni-s w^^i v) s fflmmm<Dmtbxm^&m*i>'~- v<Dm&&m<D 

nmk^m&i&K£^x&m*4*>'ikis j &z>bm^ *u-hmiz£& 
rims, 
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$j#3 0 6 a>«&4S3*&W: 500/iS/c mKK'fcS r i LV\ 3 

o 6 <Dnmsm&# 5oo M s/ c m*mx.z ?v -^mrnxmnum^ 

Sjfr-Va ^e*s«***l*. i<Z>£ 5 &ttA*& % ^3 0 6 ttttftfi«ft*s 
tcJ;oT, ««*X«©«bj*xa«r»^ti-«ri:is-e**. »*<©««JDI»c 

LTIi > 5 p p rn^T, 0* L < i p p m ^ft*fc t) > $ 

e>n:»*b< i-mwmmft i o o P P bOT-r*fe^ 0 r^te^^^v^^ 
*mmmmx^ mmuniKDm^ 3 o 5 tmanm3 iot<D 

m&3 o 5 tmantoa 1 o b<Dmim#&mm-zfc#>\^ -tx-^&mfts o 
5 tm\\Jim3 1 o&m&3 o 6$>^mm&itx^z> 0 mft&mt&i-z^ 

ffc«rfflivc % »JX#>3 1 ORW 3 0 5»»3 0 6fcl&ttL 
V>£^JPX^3 1 0<O$mt'<*-y&Wfc3 0 5(D^gpt^S^3 0 6 (Uot 
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&mwd *^&mmm$*%\,^ *^&mftt*m^ fritted 

mi 9^fj;9^ *nX®S3 03|C(t #?Lf©^tym3 05A^ 
MttttbtK r<^^^^^3 0 5 AO*B»j:f±IS|gtJt0!)>f ^-V2fiaftfr3 0 

5 Btfitg wit e>*vrv^„ iram 302 \m.toiLm 3 0 1 \z.t&fm 
\mmtstix\^ 0 wmtmsz 0 1 <D%m\^*i/?smwz 0 5bi«u >r 

*-^£i*fle3 0 5B£|fc&PX#>3 0 1 £®!HK:f^tt*e<Dtt0;3 0 6«$ 
*VO>5 0 *DX®^3 0 3 £&TOB&3 0 2 c ©P^teltzjl 3 i 7KU: ^A-* 

»X^3 0 1 fc-Y*^2flaJM*3 0 5B^it lttX^3 0 1 0*fff|cKjft3 
*LTV^£ig&3 0 1 a, 301b, 3 0 1 c fc*5V>-C&tt LTV> 5 G 3£APX#> 3 
0 ltfilM3 1 7frblE(DmitLft;V\'Xm^z_L>tiX^Z><DX\ «*PX«b 3 
0 l©a§i53 0 1 a, 30 1b, 3 0 1 c tt«*KjS&4:je£. LT»*U **L 

*:2nix^fc«j c&m^vfc^) »4-r^->-iS^^3 0 5B«riijaufc« N >r*^ 

3S&#3 0 5 AKlffitESttS. »I#I3 0 1<£S»DMS3 0 Id, 3 0 1 e 

r-ra&anx^30 i^«^b^^^ttiiffb^v\ r^^LT, «t 

!PI«3 0 1fitO«|B©ia»3 0 1a, 30 1b, 30 1cHMl:^ 

£H<5fca6, $&jnx^3 0 1 ©*ffi<&¥fflfbi&*HSfrt-5o 
_h3£Lfc.fc ^0X#»3 0 lfrbMKLItMX&imti, 4 ^^^3 
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Bi:/y^#«EU3&v^lB*i:|6J*§tk Lfrfc, fflQX.m 3 o l m^tttt*s#*b 

^xmmiz^<®LmisM 0 r^^ v ^ tits nm&m<. 

£:K:<fctK $$PX$>3 0 l<^^S<D»^DJ]d}jfc-r^-^^3 0 5BiS»V^ 
< < &5fc«> N 8dJBX^3 0 KDmm<Odh^3 0 1 a, 30 1b, 30 1c^ 

&^Z.b*M#i1rZ a -tt£t>1b, ^tySi*3 0 5B^ 88H1X4& 3 0 1 
®<Du±j§i3 3 Old, 3 0 1 e KUgftfeLfcK < ftSfctf), £ifR 3 0 1 a , 301b, 

tt5 7>>iio^t^iflc3 o 5B$rttiti3 o KDmmtw&irznft 

iCEttSuifcioT, ^T^-^^3 0 5 A, 3 0 5 B WlJotl* £f/Wlh 
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Me -» Me n+ + n e" 

--^ Mete#dJPX^3 0 Me n+ fife(jpx#!^^u 

fefc^O^M-f ^Sr^-f-. MeO«i;Lt, Cu x Al s Fe s Ni, Cr\ Mo, Ti % * 

mmKJ&fc*. y> maum 301 ufeAnx^fett, m e a+ (D^kmx4 

El 1 9 {Z^k-rX 0 \^ ABXWBS 0 3 f± s of 0 5 A, 3 0 5B^ 

/xj-zWwxms 0 i<z>*Bja>K*MBlteBBB£*L5 0 r rr% MumMs 0 3xu? 
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HI 1 9 JC^i-J; o \z. s *^Jfe^«|^*5VNTtts *PXm^3 0 3 tt % -f^^m 
#3 0 5 A, 3 0 5BtCj;oT^PX^3 0 l&tm#3 0 6 3&>kfi|«$*l3o 
Lfc#oT,«#SJ&fcJ:oT88JPX4&3 0 10*Kd»fe*jHPL,fciPX^J5MfcW:, 

Afc:tt»iS*b5 0 ^Stbfetax^rilttis^^ssiftfra o 5Afc 

^^Sfcfc, ^x^ffl$nTV>5j^jfe^^^^-r-5Ci:3is^v\ 

ufc^oT, *px$ttfc^^«^^^ y-^«^$n, m^Apx^<D^ 
*^BSfe^«8^5m#paipx3s*^ 1x0^7^3 02^ *p 

X«^3 0 3^ y^iymm3 0 2 b1mT.mM3 0 3 £<0|fflfc>^K*«EE£:BJ}bp 

£Ef y >'^-3 2 0 Zmfe~fZ>tz.bb<D?7>y°3 2 2&tflHlite-&3 2 3 b ^mZ- 
TV^ 0 

SdJPX^f-efcSTKJBE^y Z/?—3 2 Ott, ®te-&3 2 3 ±^ft bthft? 7 > 
y (ft*^) 3 2 2fc«fc «9#2i$£*l/TV^o 0^3 2 3|^t7b3 24& 

ff^j)y^3 2 0li, w©HItettW»^a:oTlHltet*5J;5fc'&o-cv>S 0 
ixy 3 2 Ote, J tO*^^HHE-&3 2 3 0HWEtf»iL^^— Srf 5«t 5fc^ 

7>Z?3 2 2K«fc <9&fi&:tf>$tvrV^o zkJE->y 2 0<Z>!s!te5£ 

10~1000rp mW$ll5, 

W 3 1 l(7>rt«fPtC»t«e^3 0 6Wc^Tfc^ ^7^3 2 2 £ ftfc 

TKJBE^y >^-3 2 0 ^HJfe-^3 2 3 bit. V>-ftL^>^3 0 6 >£toS»£tLT 
V^5„ fc*5 % HI^3 2 3 ^HKEttM»tSrigJfei-S^ 7 h 3 2 4tt, If3 1 
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mmt! 3 2 3 (D±^it, '>t7h3 24 <DMS$!Ui^?eoTMtf 

m&zfrx&v, ^(Dmmwm^&v), «n@^it&3 2 5«, Y-^^nz^ 
iz&mirZ) 0 mmmfem 325 <£>t«£{£ wttonmm 303 tvc** 9 , 

3 2 5U, mm3 1 4tr^LT«M3 2 1 vmrn^mmztiZo si@^3 2 
i 4^ttit3 2 i©iitt^(ugg$ti5 0 

tt(D^7 MM 3 0 2 te, ^7b324 ^JTOdgftlrrS <t 
5«1f 3 1 l^lFMClSe^tbTV^o ^^v'WftiS 0 2fcfc s ia$ji3 1 3 
^Ltii3 2 1©»ii$tl5 0 ^7h3 2 4, 0^ 3 2 3^.t>'^ 
7^3 2 2^ V^fttWmtt&WbTl^fci?), ^7^3 2 2l*$tL 
fcTKBE^y 2 0te, «M3 2 l^^^S^^gg^n^o ^*5s > 

j r7h3 24 tmmmmtn, Kwcnm.&]t l cmm£tix\,^ 0 
*T>^it 3 1 i<Dft&&mtc-rmfc3 0 eq^wtois/y 20W, 

^7^3 2 2(z:a;i9 7Kffiv'y ^-3 2 0trtB^F$i±-5 o Elfe^fc 
i3 2 5S:Zil(cfeoTm$^ #0X11113 0 3RTf4*^$imfc3 0 5 Sr* 

iEi^y v^-3 2 o<Dftmwzm£^:z> 0 mmm^ms 2 s^y^ipj^ 
?&o-c#i&$^ ^t^#:3o 5^7KHv-y 3 2 o <D\^mm^mm $ 

«l3 2l[j:, ^^BJf^o^m^ (CO £W;^5J;3^i£^£*iT^.5 e 
-T^-^^#:3 0 5^7Kffii/y 3 2 OM^MLTV^ ~ ££*£fgLfc^ 

mU3 2 107^ -^rUT, fflg3 2 1 1 iot^^ti (&« 
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mm) 302 tMnmm3 o 3 t<om\^<^^m&^M^ ztuzx <o s mm 

tKjbe^p ^^-3 2 o©rtffl®o^flcj&$Anx$tts 0 

in 2 1 ttm^xjK«»w^k:»iii4«Bi'c« > « 0 m 2 2 ttfMiaixMto 

340 ^ l g Itei>'^7h3 40^SS«{cii^$tb-CS^W§rTl^^ C7^x 

^3 4 6O±0icM$tL^«afc«)|Hmi'3 0 2 2fetWlPXfBi3 0 3i,M 
*ff3 0 2 iAPXWBa 0 3 t(D^|^;Miffi^TOt§i||3 4 8 ^fi 

3 4 6 $ fi, Sttftttft 3 4 2 fefiW3feS£ftOTa*ft J; 5 fc- 

to£PJ.#L-CL£5fc#\ iPX^fc&KmSH-SofeofirBSr^ib^^ gig 
EJ2 1 fc^-f J; 5fc, m^©^msa3 0 2^t>**nX«1l3 0 3tt, SV^jp 
AXtt3 0 3tt, ««3 4 80»tti|B«i:tcXSti:»«*ixTVN5 0 

*>> *mss o 2(^ga^3 1 3^1x113 4 8oMicttM!^ torn 
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m3 0 3«MB^3 1 4fc^LT«H3 4 8 0^^g^$tl5 0 £©J:5fc:, * 
^iS^^T'f*. ^«m^3 0 2 ^^JPXma3 0 3 £tf5^jj5>o^Ste@ag£jft-5o 

©TksRHHitt* ^E^SSi-e^, l^;b^3*^n— /log®] (^g^RfLitililj) 

-tn-etL<D^mm^i3 0 2MPIfi3 0 3 <D±mz.\*J 3 0 5 

5At s Pi^(7)^^-^m^3 0 5B^b«J&£;ftTV^ 0 inxmil303 
cO_h®^^#?LMO-f ^3d&ft:3 0 5 Atf-fiLVftttbtlXteV, Z<D4 
3 0 5 A 1 1WT.nm 3 0 311 H5Mt<0^ ^^W- 3 0 5 B *C £ 

if) mmn<D4z->izmi$3 o 5 B^iiiiu mm<o^ str^zmwz 0 5 

<fcv\ £fc N *&®«$i3 o 2 £ LT, ^Tt>£V\ sf&m 

«ffi3 0 2tt > s^w±^^ $ nfc^fii 6 agiBgNRo tti^irrsi 
hi 2 2 tc^-rj: 5 ^ 3 0 2, tonmm 303 & 3 0 

5 A, 3 0 5BI1 MM7—'7A'3 4 6 t*fc«r«f 3 1 1 (Dftmzmft&tlX^ 
*nX«^3 0 3SWty$t#:3 0 5 A, 3 0 5 Btt, M^fctej^zk 1 * 1 ^ 



WO 2004/041467 



PCT/JP2003/009145 



56 

isg£*vrv^ 0 fcfc, 1 nDgMtenm-tz*/*? h 3 4 9k:r± % 

£*Lb<Bii&3 5 4li, 2jqx«ffi3 0 3 <b®®^-^/U3 4 6 <Z)_LE£ tf)^® 
f6tifc|& 3 5 5lt iif-//V 3 4 6 ©T»KlKrt bJxfcEtf 3 5 6^ LTEI 
«&aR^fe, SEW 3 5 6 N 3 5 5S.t>*ii?L3 5 4*8^*^*3 

*sw©aiiB 6 fcgitt-fa ^ f y b zmm iftoti*5.*i^ 

-Y ^"V5Slfefr<OiSa«8SPfc^5L— ^3 5 8SrK^, :/3 5 8 (Uot, 

£&#3 o 5 A&mtizmftRxffrmtfxn. m§3 1 lfctwsft-cv^fls* 

Tt>£<, *fc>T^-^Saftfr3 0 5 Aizmifc&tiZ>m&bmi(§3 1 1 

- r X\ ±&C* V^m^ 3 0 5 A 5 iftfle t L T ^V^Sit 

-Y^5Sfefr3 0 5AtdJitE$*L/tinx^* (^^-Wjiif) tr^* 
Loo, r^ty»3 0 5A^S4^5r^5t*t5 o S£ 

fe£titcw&mtej*>'&&{£3 0 5Akmk^ *i/?mte 3 osac 

£&#3 0 5 A#S|f££;ft£o fc*3 % iO±p/^ty$i<|:3 0 5A?:S4t 
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^ lt, mfeix-Y 7h34o ^^m^xmmw^w istcmfa&wi® 3 4 

zf)V3 4 6&7k¥«&£iir5o &*5, r(DH# N Sl£W&|I|ijte£-£& < £ ^ <£ V\ 

^rt, mmmzmfeftm. (^45° ) -fo, 1^302, 303©*^ 

* tT, 3 4 8fci5 J&ttflBtii 3 0 2 JrflDXfcffi 3 0 3 £ ©M^Vl^m 

^ty»3 0 5A, 3 0 5 B Hi «k *) ^^fiit^m-f ^t>Xit 
^MMfctt^^fcioT, APX««B3 0 3 (It®) m*3V>T&KWO«ffiO«ffl| 

TEte^ir 7 h 3 4 0S.I^S^^$|J3 4 2 ^Y^|C^ftS*5 a r. <D£ 5 ^ 

#-mmmmx*te, 4 6 stw^M«H3 0 2 

mmtoJima^ mnnm3 0 2 tjHnig3 0 3 ttDm^mn-t-zmiz, x 
>-h c&nxaws) srtft^n-t-*. i-fcfc>*>, Picm/E (««se) ^Mttti-cs 

ft**, *=**IS"T**MHtffi3 0 2 £;tomW3 0 3 i:oWK:R3ip-t" 5«E, X 
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^<D£?i^ iPX<0ifttfifc:*5Vvrt> % APX^^^JC^UT^T^Sct 5 

fc-fz>~bx, #^o-fe^t?©«S?Jnx^Rrtei:^;5 0 
«#M)DX^T8U ttjg 3 4 8 (Dmmmm 3 O 2 i Rtfi&PX*fii 3 0 3 t (DmWi* 
V > SlSflMf §P 3 4 2 (DmfeRXfWMT— -7>V 3 4 6 0>2k¥SS&«r#lh 

Wm&m 3 4 2 £r_h#£-£ N h 3 4 0 &#»£ii:T&&W:§r#^n 

— K-T^o— Kftji i o (I3 6#J$) ©*tyM:gt. 

5fc* Ell 8 Dl^t»Xttt^ L< tffl $ 

snmbi (onw) mux, ommm&ztix^ztiFm (offw £g 

FFI^|ffl^»t««ffi^Samx©^^SftK:«t«9, ONBSfRI C&PX*) 

m 2 3 \Z y ^Dl©It©|&lli 3 0 2 iAPXS=H 3 0 3 SrM^J^BBtt Lfc 
iif^;V3 4 6S:<lt :©Iif-/;V3 4 6 Sr^PX^ fcL*frL 
-CX^ n-/i^tt§^*^e>«aaraX«»»J:*PX«rJfe-r £ 5 teLfc«#;bDXS£*«: 

«&bu znmmtiniimm^ off (tfii&=ovim h*m*-5&k:u 

ON (lEm&MW) ftto&&&ttX^A~T4ik&&M£&1ts*;vx$m&fii 
MLTtoJ:*ftotz.m& (On Time) % r^mfl^PX^BKl, flCON^^ 

APXSrfrofc^- (Off Time) % -o«^*PX^fi^ x £ft:oJi$<l:^;L5 r £ 

AP LT^PXSrffo fe^a" (Duty) , HI 2 4 M j^i" ^ = • t frfs**— (Mini 
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Multi-bar) T'omftJRSrWI-SWHAniaSBa 6 OSrftfflU -©SiliOX 
(Mini MultiMc&ttSfc'y M/^Vifa- ?V JtCD||^§r^t-o 

H2 4m^-t-«»px3S«3 6or±, ess (g&) ^tmm<ommy L -zf^ 

3 6 2Sr#*.-C*5 0, r<Dtit-^3 6 2 (DRjl^tCf^oTtBlf^^igd, 
PoffitC#Mcy 6 4 $r#^fc*PX«H3 6 6 £&tttt&3 6 8 J^S^fES 

^apx«®3 6 6 b&mmm3 6 s tMfa-rz&mzmw&ti, ^m^zxm 

1^2 3^^ fa- 7^tb355 0%«T©, ^fc>^5{£f a-7VJ±tf>^ 

X ^fsrtt?, r © b? y h ^(D»J^ £if g $ 5 r t # T* # 5 r 

— ^fcfil 0~9 7%T*fc5^ 10~8 0%-C3b5rii5 
L < , I0~5 0%ffc5ii: UV\ 

^HK^Sm^PX^Iti^VNT^ai/N (3&|R) CO^H^^^tLfc 

ffllft&APXLfcfc#0>^ife0jteovvcig2 5112 8 *^fKUTaftWi-S„ 
1 ) 

iDg2 0 cmO!>iA(:I^ 1. 5 /nn©»i^o$ia Uflg/fcLfcfc 

^-^m^i: LTNafionl 1 7 (fajKi^tfcSftlffiai, OTITIC) «r/Bl\ #?L 
I'fty^tiT, ^y^i/y»:^77 ha-g-f^^/w^^g 
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nnwrn*'^ #-7«io^(«l, -fv^mm mmmm zmm^m 

OVI^U MMmML*: 1 0 V^b4 OV(«U ^^«ffi0^^r^ 

Wtt 10ms, Mrf&m$L<D 0 VWfliJWffl fi 20ms \Z.Wtfe Lfc 0 r O J; 5 

El 2 5A73MEI2 5D(t 1 0 V (0 2 5 A) , 20V ®25B) , 30V (El 
2 5C) M4 0V (EI2 5D) <DsWXW£E%mi\ Lfc £ fO^DIEO S EM 

T, try Y<om±mm\^<WP\.XHtdy), SEMMftTtttTy MSfSi A/^ji, 
(HJSM2) 

£&2 0 cm<£>£oc/Nfc:J?£ l. 5 /*m©«»&«&&o#teJ;!9^jjftLfcfc 

®^^T-IEm{4^F^8 OmA/cm 2 a>£> lA/cm 2 ©i^itl5J;5fc 
KSLfc. ^/^WBEWa-^-fJfcriS 0%, j|»i5 0Hz, 
0 VtRJltfc. ^(DJ; 5**#-T»!>*^*r*QXLfct #OiPX®©SEM^ 
&EI2 6 A75ME12 6D(^f 0 8 0 mA/ cm 2 (H26A) N 2 4 0mA/ c 

7 0 0mA/cm 2 (El 2 6 C) MlA/cm 2 (EI26D) T'MJiLtc? ^ 
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mmm3) 

*i^Satlfrfc LTNafionl 1 7£JflV\ #*LS£-T LT> xtfy^l^ 

ii\ m%£m*m^XV^^&5 0 0 r pmT*|artte&i2:fc 0 tlitt^7-f^j/ 

i£5£Lfc 0 !7=^tC«, 50Hzf-f >&(DAS{4^7J y V Ufc^/U^«EE*SRJ 
$P3te$j7 0 0 nmBfc*$jh,T*5*K iCtegi'CDt'y MSKktl&^ofco ^ 

(3BM4) 

X^Zmfct LTNafionl 1 7fcfflv\ #?LW^ ^VEfclfclfci: tt, Tjfy^^i^ 
lartESISrfflV^T 5 0 0 r p mTH!i|g£-Srfc 0 LT^-faK— 7 
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fcmWm$ 10ms <D#JKftfcK£ £ ©*#-e«#*PX Lfc £ a^o^JR 

1 cm^fct) 5 ^UTF-CJfc 9 , ^3:0. $S£0. 2iim^TT'fc 

(IHfc0!l5) 

m^iUlSUS 3 1 6&<Dl4>'^ft&m&m<D'7 7l<'i?&%L*)tti't, #nx« 
1 i 77 y v?Sr 1 8 0 /i S / c m©7Ktgi$tfc„ £<0 7 ^fejg 
»X^§!lfl5Ufc JBV>fc c ^JRoy ^^36S«fl|$tLS^^y b*Ptt«5 
5y©l«f-e*)5, Z<Dtf*try faiuf»5mmX4mm©tatS^ 
^M$ii:fc 0 Iel^%3 0 0 r pm-e[ll^$ii:fc 0 ^sK— 9«2SO|»ffiSr^7 

ffoSSl:tt*3gjftS:ftffll, 7^f^fWj:5 0%, iSIftRW: 5 0 H z fcKJfe 

^®as#S>;frTl>fc 0 r.©*0X«r^7 7V^K:^JRoy V^SrKBU 7j< 

&/Bv^Tl 0 OMP a ©JEE^TTWnWRSrfTofciSf^ 7ktf> y -^te-fcofc < 
Kbii4i>ofc, rc^r.t^bx 1 8 0 m S/cm©*^lV>fct»Jpi^t>, 

atmm i ) 

*>&&ftb LTNafionl 1 7 Sr/flV\ t LX ^ #V^u 
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mmzm^x so o r pmx^m^tc 0 mumm^mmmmcomm^mm^, 

£-&tc 0 UmmM^mEE^r— K (CV) IcRSL, 10Vd^4 0V©SJEE^ 

^50 2 8Dt*f, 0 2 8A75SH2 8Dfi, 1 OV (El 2 8 A) , 2 0V m 
28B) % 30V (H2 8C) &IMOV (02 8D) (DW.ffinj£*m\lVtc.M 
^©ADXffi0>SEM««r3M- o i!C«E««Et?««PAPXSrfT5 ^*^0«BJRf4 
fPAP Lfc®/EMJ±#)J LTflPXl/- h^»<ft5ri % Ht©!>x 

(WM2) 

LTNafionl 1 7£JSV\ #?LS-f ty^t LT, 

^i$i^77 hamlet ^^^^s^-r^-^m^^ftfc^^^fflvN 

HHfcHSrffl^T^a^&S 0 0 r p m-C®i|g&i3:fc„ LTEMt (DC) 

fcofc. ^fc, bTyhOftriO. 5~2 <imil£V^i4ot*J!J, 0. 
MPteftt>5«#>bnx«&ifc1-£ ittCicT, CMP»©t© 
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in 2 9 rnmvm 6 o^-rtt»*nx^tt ii4t lt^i *fi%i&m<D% 

7 ^^Jfe^a^*5t-tSm^nX^gSr^^^^-t-¥®ll> @3 0ffl2 9©l 
^fEU-CfcSo H2 9XtWa3 0KlS%rj;5K:, *I^Jfe^fi8^*5ft5«»DXS 
14 3 4ft JiT»WffiA*o*3pffiH:»oTfttS[31»'BrfliJfcT— A4 4 0 T 
*-A4 4 0©iftflStcSK!$^-CS4EWSrTltSI# (7^fxy^y) t£!K5tN!M$ 
"#"S&lR^M$lf|S4 4 2^7-^4 4 0 tiPR V flit rTSj7 U—J* 4 4 4 ^ 

m.^^mmm4 4 6 ^«ffi£B4 4 SlCttK&ftSttKU 4 8 £:SH)f&;itT^5, 

4 4 6 <D±% £ tegjgifc^gR 4 4 2 tftjlfSilW© 

nr»^ V — i»4 4 4(^_h§Pte:f4_hT«lffi ; E— *4 5 0*5W!il$tbT*5«9, 
JiTfJj/B^- * 4 5 OfcttiT^^t^S^— ;^C4 5 2a5^£;ft,Tl^ 0 
C 4 5 2 K: f*T— A 4 4 0 (DMI® 440a^9 ft if bfiT*3 *) s ±T 
W)fB^—? 4 5 0©li|Jl#o-C7-A4 4 0#5tf?— A-&C4 5 2^LT±T 
fttSo ^17 1/^4 4 4 1^, 7k¥^ft«t>*5#-/P*aC4 5 4 

4 4&tJ«T-J*4 4 O^TK^PS^ftoT^KaSft-f 5o 
£*Rfife«M»4 4 2te, 7-A4 4 0 ©| ffc^Kl^g^tbfcgSgJE^- * 4 5 8 

£5l-froTi^ 0 ^fc, ±i&Lfc£5^ T-A4 4 0 fSXTHj&tJ^^lR] 
m^«31«ipr«6t*oT*5t> % &K&&&4 4 2tt7-A4 4 0 fcoT 
JLTtt.Rtf2k 5 P;fr ft fc&mW® Sim tftoT^S. 

mH§P4 4 6 ©T;frfc:f4«f l 2£' ! E— *4 6 0jWRB£*IT*5?K r<D4>^ 
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4 60 <D&®&\4 6 2 ^fi > CI 60 ^#4 6 2 <&*'frtf>^4>L7bj£gldl&Ib 
#&4 6 4timtfhthX^Z> 0 mm® 4 4 6ii, ^©^^^TilEIgMU 6 
4fc«l£ flU^rf) Sr^LTI@rtES&fcaiBSf$tbTV^So W4 4 6 

in 3 1 AttmmmKL&vz Bmm±mm^'t^mm, m 3 1 b \tm 3 1 

A60A-AH^f®IHT*fe5„ EI 3 lAWi3 1 B fcjjcf J; $ K % tt£ffl4 4 6 
i:^-^4 6 0i©MK:H: % H^fcSoBLh (HI 3 1 AK:*5V>-O*4o) 
^>i^B&Jh^fil4 6 6^ttbtLTV>S 0 0 3 1 BKl^i-J; 5 fc % 4^^—^ 4 
6 0co_h®t«HgP4 4 6 OTEom-rs&fifcite, JSifrfate^BIIHtelSafco 
Dfl^f4 6 8, 4 7 0&&J&£inX&*)* ^ftktf>[I!]J5Jr 4 6 8 , 4 7 0 fctt^fr-?* 
^4 7 2, 4 7 4tmm£tlX^Z 0 1154 7 2, 4 7 4fctt, Eggf " e " 
fc(ffttfc2oO$ft#:4 7 6, 4 7 8 A^tlTfc 9 , 

4 7 6, 4 7 8 60{«§|J«ii^|f|5^4 8 Oteij; «9SV^^^:ig^$tL§ 0 rrt\ 
^-^4 6 0(D^fft4 6 2©tf^K:^i-SK»ij»4 6 4 t>±5B LfcEg 

Hf"e" fc^CfcftoTl^5„ Lfc^o-c, l|g^4 4 6lt f$M4 6 0 
OHC#oT, ±Wi4 6 2<z>q>fokmShW4 6 4 "e" &¥&b 

4 6<Dwtmmmx°3bz> 0 029 Rum 3 2 (c^-r «t 5 ts%44 6», 

ft (Hl2 9#fig) fc$El*««&<0«ffias#4 8 2^#^T*3^ % rtLb©litP 
#t4 8 2 ftsp^^^w- ^ 4 8 4±fc»J^fc 0 ^T*iEg£*i,-CV^ 0 

0 3 2^fip(^ #ffi«N&5#4 8 2te % «IRfcgSR$n5ttfii4 8 6 t, 

«i4 8 s <D^m*—w-mzM? j ^r^imw M*>&»m 4 9 0 k&mx. 

TV>5 0 <4*ls$m&4 9 Oft, Si48 6<DMffi0^gBg$ttfc^yV'- h 4 
8 5\Z.&V)mM4 8 6^«9#Jtfe^"CV>5 0 

i^5iiW4 8 2©ii4 8 6(c, mmommtmm 

b&&K\Zfflgi&tlX^Z> 0 m*.t£. Wm4 8 6 a (M 3 2 «rti4 4 8 
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an 4 s e a tftonmm t & v > mmKmm^tcmm a s 6 b m^mmm t * s 0 

*^Jfe^ttT?t± % MXMM4 8 6 a ^^ttmH4 8 6 b ^Sfe^fc 

m fo&m £ ^ s m srJn its ^ l t % £ v> r t t mmx* &> % . 

5 fc, *DX*ffi4 8 6 a ^^««^14 8 6 b ir<D^^SrmfigSB4 46© 

tk> &y&&\^<it.mffi*.&mmirzitit><Dffi&4 9 2t>mj&£tix&9, z.<d 

5o #«tf*M*4 8 2<Df^#J^f* x StRW^SS^^fe-f SRIM|fP^4 9 6 tfSfS: 
«$*VCl^5„ ^©IBffilfPtt-4 9 6©rtSPtCtt, ^S&4 9 2^igii-rS3*ii?L4 
9 6a (tttfttHclHfl) ^fiKStt-C*5DH ^©3Siia4 9 6 a £tf*LT*fciaU± 

fi*B*^w^dSS*RWi:«fli«ISH'4 8 2^ty»4 9 o fc(?5MH:#MiB$ 

#fltfiKW4 8 2<Dli4 8 6 0rtSBItf4 % ?5fcjg4 9 2 36>G>>f ^^fclfefM 9 
0fciiIC5*iI?L4 9 9#^j&£*ltvn$ 0 £©J:5fc#fifcfc:«J:!K »4 9 2 

»S?L4 9 9§riioT-r^->'^#:4 9 0 £*i 5 „ 

r. r t% #fi*tt, 0H;tw:«5Le5i«as io^s/c m^TOzk-efc 9 , ^tK«> 

09;itffE*M5*&# 0 . 1 u s/ c mETF©*-*?*)*. 

^<D«fc5^ P«5^5m^4 8 6|Jl«aS44 8^fe«JESrBJ*DUTAPX«ffiR 
^l^fiii LT^IM$^roo % W®W<n>mm§ (@1BM £a>WK:«#« 
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5 0/iS/cm^T> 3£^*L<«, 0. 1 w S / c mOT (JtffiStT? 
1 OMQ • cm£Ui) (CLfctM^tTtiV^rtliMtiiTfc?), 

Y^m$<o&?te^<Dx-&^x-b&\<\ ^(Dm^-^^xh, ±7&Ltdgm.%n 
mmu4 4 6 ^5-r^-^m^4 9o^ttit stki* mmm 

&wmxtex/i>*^wtm) \^ftf£7k%m&^x&ft*<DMmA*mto£it, * 

- -T-<T(D«11S3|t4 8 2 <D-f 4 9 0 ^LTg^W^— 

#4 9 o %m*nzmwLtcm&Kte s ^^r^m^4 9 o&cMPfc&if zmm 

ffifS^OpgiJft^oTVNT^V^cfe, El 3 3AKtf-$-£?I,^ WmmtA 82tS 

s^®c^®^4 8 6 k<Dm&*pmi,& ot-rz>fr$>, mttnmMA: 8 6 w 

t^i^4 9 0) ^gag$tL7t^^«-r^TO«H4 8 6 (4*>3Zm&4 
wtf>J; 5&i£^£>, ^JS^-e^ #®iW4 8 2<DjWWe:RfIigfl*t4 
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WS&B*t4 9 6fcJ; £5. El 3 3B(^fi5^ 

s^w^fcsss-r^-^mfr4 9 o^L#ttfcm«, mmwnmmifttti 9 
&meftiM*4 9 6flsgtt50>T», ^w^^>-£m#4 9 0 

o^ott^V^S^#tt$rWi-^*t@(c:J;«9^$^fcM®$|3W4 9 8SrWi9# 

r©i5WW4 9 8 £ LTii, ^!|x.fl 3§?g?u* 

»3fi-t?fc«5, #yfyWyK (n^-A4±©Ml) ^if^rffiv^^iir^T?^- 
So *^&JB^fc«#;bnx&fT5»^fc:W:, Wm*m.o^*^?mfc4 

#$PX§gg4 3 4£JR%U£KftttfiM 4 2t^lftT^t5^LT > 
T-A4 4 0*t»**Ta^«r^Ufcas*R««rt|J4 4 2&Wig&4 46© 

E_b*o*pxfi:ii*T?^»$*s. mz, ±Tmm^~-?4 5o*mm\.xmm 

{&W&4 4 2Srm^ w(DS^^SP4 4 2^»LfcaittW<0*i«6 &* 

«SP4 4 6o^r^ssftfr4 9 o m 
8 (mimmm &mw>Lxmmr&mfe&it, isn*^^4 6o cm 2 
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4 9 6 OigiI?L4 9 6 a *>b3E«Wfc«ffi&B**4 8 2 t ©WiOlfofcXfc^ltokS: 
tfef&U #m«lBJ4 4 6 0JTii7L4 9 9SriiDT#B7KXW:j@tt7KSr^^ 

SaMM 9 0 Kl-£**3 0 ^^£&{M9 0fc{fcf&£ftfc2J6 

*Xtt«*fi*tt#tt«B*t 4 8 2 OK^^NHRS^b^U ^4x5o 
^rbT, «W4 4 8Jc:J;»3»Srt-5W4 8 6(BIfc9f3t«)«BESrBliPU -i * 

M<DMm4 8 6 a (gAT> 1mJL.nM4 8 6 a fct>V<»5) W\Z*S^Xmmw<D&m 

•tfMmx+fcti, *S4 s 6r H ii-fP*p-f-^mffi, xttroi^^sii^ 
^xffitiznm (mnzthzms.) \cm^±zz> 0 mz.i£, @3 4A^n 
^5^, ^^u^B(DmjLi,cWi7i-^j^xmti^mm^m{t^^ 0 mm 

fcl> «*4 8 6|HjmSliP$n5«ffimfcoTt>, HI 3 4Bfc*ti5ts Wl-A 
Srm^PXUTV>5rati— ^0®ffi*5^p$tt5>6^ S^SW^B^ADXm^ff 

H3 4BH:, *t^BSr«»*PXi-5i:#©^*5 % ^A&WftbPIi-S £ # J: 9 
LT*PX^Sr^i"5 <fc 5 K: LfctfllSrlfcPJ Lfctf*. r<D^e-^§|3 1 

l 8-e, #px* ©Stotlolftlr^s^ lt, &mz.&M\^tclm3:m&&& 
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XgloiBWSrtftfti rttK:J;»3iox^SrtfttoUTfe«tv\ #0SPgG9# 

U iWttlMtj&s^OfltkiaiUfcr. fcSrtftttJi-Srfc-CiPXSSriWWfU #PX 
^£1£tBLXt><fcV\, 

^=^lfPl 1 8^ mMMT^S7tWST\^ft.t%s tt£4 8 6©«jK4 4 8 £: 

<omwi%mz>&ofcmwvx, mm4 s s(om\z&tt%n&<owiN*&±-tz> 0 

&#4 9 0<^lHS:fc<£tflS^?B#4 9 6©lSC8«i$mi©f*, gifclB 

^458 mi warn) *mh\^xw®LW*wm&^z>bb*>\z., ^ss**- 
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wtmmi®4 4 6 k&mttmhz&Zo mm^ rnmm* 9 6<ommn4 9 6 

a^b, teXTPmM* 8 6<£jgiI?L4 9 9^^, StWMtV»4 9 Ofe 

itfiMifBfcu 9 6 t(Dwm^xiftmH^<Dm^m^u 
--t% iim^«t§m^pxii:mos^w(D*pxsts^« s 03 5Bt*ti 

6) ©tt»0X^J;t)^$^T^i-5*PX^#jDl^feS o r©f*3»<»D 

i w\ itoH-fty^TOi l9Apxm^^^c^^^^tiS^®t?fc 

rtte>©#3t4fe33 itms«iD i ~d 3 «: s «^px^T#^^-^B#r^or^ 

^£ifefr4 9 0*5j;tflHMIfB*t4 9 6 Jiapog&WlHcJ: «9l»*$HT>B7KXW:3e 

D3©-fe <<*l/-5&m-4 9 0ft*;/UilMaWt4 9 6 ^f£t££*L5 0 

-^^^> ^~*gB118te, ^K^gP4 4 2 0HII^^ma$P4 4 6<DX? 
n-/HSttSrf?Jh$*, &KtiM$tiP4 4 2 £±#£^5 r. £ K«fc 9 , 

®^$&4 4 6 j^baStEWSrBtra**, T—^4 4 OSr^ib^^T-tO&KWSrai! 
iHoaJfy M 1 6 (IH6#Bg) mgftart". StW^ltllofcMn^y h 1 
1 6fi % >&mfcjfctx&fe£-&tc&, &tRWSrn— K- TVn-KSBl 1 0 (HI 
6#fiS) <D#-fe$/ h^Mi"o 

tmMM4 4 6 ^WCI^^Loo, Wt4r-]ti*|lilttjlfii«$t5ri 
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T\ m 3 5 C ^i"<fc 5 i^, St5WO^®^Jt|E^^*3 itmW^jD 1 ~D 3 

^{£^£-£5 r £ ^-srfg-efe <9 , iI»CiW5 0 0/iS/cm^T 

(Hi CM) IBfc^**aRH*»*i-*t ttfltinxffcoftfro 

^6 0 2^ «^o«WP6 0 4i:Sr±Tfc«^TVN5 o r©3&KfiiJW 

6 o 2 « N fltft&oei 2 9 j^Miii 3 3 ^-rmmm^mm^m^ 442 1 mm^ 
±twi, &ftWj%.xj i \Ei%K&feizm}$&tix\,^z> 0 mm%$6 0 4i*, ^^^^ n— 

^^6 0 6 Srffl^.T*5«9, n—/l^—* 6 0 6 (DIE 

8 ±*»nMP-r5?SS&6 1 0 i«r*|*.T*J!K ^ifc<£m;|£$Bfcr 6 0 8fM 

6 i 2^iBe^tt-cv>5 0 z-mmmte o sw\ mwpvDmmitmzti&nm 

6 1 4&#;tT*5!K £<&4MKS6 1 4 t»^Stiii^$5:(^o^ ?) , 
14a ttI<D^i^\ ®H6 1 4 MC»ffi#££fc:88&£;h,T^.5 0 - 
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tit, r (D L fciPX®^ 6 l 4 a ffcot^ IH3 7fcf£$B^ 

bfo, r (DWXMM 6 1 4 a&tM^V^&ffce 1 6 ata N ^frtDilil $r»f L 

^- ^ & iRi prtg & Hfc-r ^mi^ f>^5i 6 
1 8 a-e~m^mt>fix^^ 0 mmfcWzMvtcmmnm6 i 4bcfeottBii 

PIEIU^ r<Z>Xg|H;^ M;U3^^a>ib&3^;^^ft6 1 6 b/J^t9fl-tf-£> 
tb N r<D*PX«^6 1 4 aWtySIfr6 16b}±, *£#WiIii£rj«W 
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